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«fcfBHR§*l,T^3 «fc 5 fc&©SiJ E^teO. 1 mm- 1mm 
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£t>\cteo. 2~o. 5mms*##* lv\ ^mnmimm^m * 

K5-1 0 011%, $ &fcf±2 0-5 OII»/ O #0| L v\ 
XT/I'M ; V3r? f/l'T^- K v^^/Hr/^- i^^/H? 

y ^ i^^/u/Jn^^^- k h y ^^/u^x^^^- bm<D y ^rc*^ 

« ; h y p« y y M£^*X/MI ; t$f^7 7^y| ; 7/1^/1^:7* 
Tify^^m, ©2iliixf ky^i) 
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hijif i/y^y n^/u, yDfl/y^J)n W K v 5 ^ 
MM ; #^fi5 0 0£(1, Hlcttioo 0&l±©^y xf i^y^ij n 

jj? y ^-x/i-^y ^--^fcsvN^^tLb^y ^-x/w/Ky ^-/kdtR^ 

M ; # y * ^ i/^^/K y - a - / j-sux. =?-ui/tg(D7£ y 7f ; ztf 
y^*v^^ s *l^f^, *'Hy/f i/y, ^^^ xy _ 7 ^ijp 

^i'^n K/iifor^ y ^^i^0i^ftf$,5 o t ? y ^^3c 

* V *mT/U*c;u^x^,\stfftti L< x ®\ZT? y yi^y^/i^T ^ y 
/k^rc^^u^ i'O^lt^: 1 ~ SOT/i'^^S^ttST^ y y^Tyi^ 

±HBT^ y ^f£#&Wir-5 pJM^W^fifi. 5 0 0- 1 5, 
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<9ft-£L<m, 0 0 0-8, 0 0 0 X-fc5„ ^i*fitf5 km*? 

mmimmmt vx^m-r^(Dx\ R^^^mm^^-r^m^i^x 

m&fci. *) m^mft^-Mk LT 1 , 0 0 0^±, £&Ktt2, ooott 

±, #^tt3, ooo^ *£v^ uv\ z^y/ufig^^^- 

^rM^^^fiteG pet J;5jK y ^^^>^Sf^^*<t l 

y »smM<D^&mt Uli, 4#H!¥2 ooo-i 

7 8 4 5 6 ^m\^WE%i±thX^Z> y t'y^7^*;ul^(a ^MiiLfc 
#^fi#*ri*l. 8J^T<£> y J\s%m&Wti>M7FX% 

miZZ.tit>\z.mfetShZ>t>(DXteti:\,\ £7c x rHJSfl-ftj 1 9 9 8*£ 
8^^-p. iio {CHE«^m35^fi!c (&) ^gyy^lv- (^) 
fcj; !? i!iii£;ft,TV^5 SGO/Dt^diS**!) v^^llftS. S 
GO#y !);^x^f;HTO^il£, mf±XMM®.Vtm 

£ fc &K £ o t f*#>tt {cilJ^g & -5- *. ft «s ffl -C £ £> K ® «TM 
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$*L*V^S % ffjUhV* Y*i/i/yy^ y**y 

i/yy^ h V * *f-J\s* h * -yi/y > % n - :/n t°/b- h y ^ h ^ v'v-y V 

* Fy^y7*p^y ^^^7^, y -if y k^v-t'd tvi- 5vu 

t'fr h }) * h^ri/isy y s h y h * is is 7 y, \? - )Vi/ * f- )V 

* Y^ri/i/yy^ v-75//o tVl'h y p< h^i^i/yy, N — ( j3 — 
7^ 1 ^) 7U^nt/Mf^^^7^ y-*)V-}37° 
h7v h V * h*isisy y, y-*/u%y*hy*v VjVtJ-jUi? * h 
=SfV^7y^©tii^tt5 7^=>^i/^7Vg ;v^y=i-Vl7=^. 

in flic* u a^rtjc 1 «©i/? y -frm*^-rz>ik-&®* 
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•TZik&m&QLt&lrZfc&ltob LTH, #Hif¥5 - 1 1 7 5 2 1 ^§-<k& 

y = ^ik&yoz&tfi-tzik&m^ wmwi 1-24102 9#^«^s 

^^tiTV^-Shy^ f Dwu/n/y, y 1r y >\ ^y^xy^i) |» 
-^£>5^fiy/nr h -/ufc 3 K±©#i7;kn-;K? 

K*frT?*>oTan7k5Xit «t 5 h y ^f;i->7;-/k/j:^©R } s i o 

# S5P 7- 2 5 8 5 3 4^^^|3S$ttTV^5 J; $fc**^ 
»f5i HSftS. £ &fc«F0B¥ 6 - 2 7 9 6 9 3 fB*£*LT 

0. l~20fiftg^ »*L<f40. 5~ 1 0mS^<DfSfflT'^^$tl 
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&®*®.mx% 5„ iTK^f ^s^^-rsfb^-^^^ffl-rs tmt®<D'& 

1, 2 -*st> — tf*ci/U- h (E-PS) „ x/f^^^f;^f7l/ 
E - P S^»»C»* LV>. Sl^ft©«5ctt*SJii>5 BWCIi^f^Kx 

fcfo&^j mm*%i-zm&fti o oiujcslto. 5-5011 

fro <omm&Z&WT*% 5„ 3fcfl!<btt»Wtf4 N *©f^fll|c 
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fi&Xfi^fi: l 0 , 0 0 OKTCty ^x^f;H5^$jx5 o 
ftfcfi, MzLtfmWT? V I"- h (2fffi) ©7b = ^7M-210, 
7n^5/nM-215, 7n^->nM- 2 2 0, Zn-s/^*M- 
233, 7o-y^M- 2 4 0i TP — y^^M— 245 ; (3^ 
£g) O7n = 5'^M-3 0 5 ) 7D = y^M- 3 0 9, T n =. y$ 
^M-310, 7n = y^M-3l5, Tn-5/^^M-320, T 
n-y? XM- 3 2 5, ©7n = ? ^M-4 0 0 fc 

1 LT 3fiK±©RtiI^ttt5ft^!|5aSjf * L 

SBfctfLTO. 0 1 ~2 0*4»^#* L< , SfcfcflO. 5-101 
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in ibis- £ b< &v\ 

%fc&yo*m&iitci*&m&£&x z_htiz> i, 2 -*Ky -79*?*.^^ 

i ;jx f 4 iji ?ifj ~c .ffl v** "C ^ <t K. s 2U&.±mm LXh <fcv\ 

£>3„ wii&©fll!jK4'^IK7'ft'-i:Ltttx t7fy|3^/H>, 

L-co. i~2 0li3©|ifffflf5©^J;<, ^lc»Jt<« 

i - i omsgPT-«>5 0 HuiB^ffia^o. i s:4ffi*»tc*5 t^sstt 
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^^«*fc*t5«l^as^i"5. WffiW- 3 - 1 6 0 0 5 3 ^fcUUBftS 

LV^o 5^* f >6 2 2 LD, f?lfyi44;C 

H I MA S SORB 9 4 4 LD, CHI MA SSORB119FL (J£t 

±v^■f^^t>B*^>K^>r^-^*5^;^^«:«) ; mark la-57,m 

ARK LA - 6 2, MARK LA— 6 7 N MARK LA-63, 
MARK LA- 6 8 (£k t$T ji T ^- ft X-ik^W^^ZkM) ; 
f-y -yUL S - 7 7 0 % i^y -/PL S - 7 6 5 , f/-;H S - 2 9 2 s 
t/wH S - 2 6 2 6 , -^L S - 1 1 1 4 s ify -;H S - 7 

3 2 5 9 ^«^«f«!3p9 - 1 9 4 7 3 1 t> £ *IT . 

fttxo. i ~ i omm&<DffimT-&m-rz<D&± < N $p>k:»*l< 

^i4^-r*SSrtt51^^1 0 OfiiSp^^fLTO. 1 ~ l ofiS 
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5. ft&lEMV&fcMteftmW- 9 - 1 9 4 7 3 1 t>|B«$*tT 

? y /i'SHb'£4fe«:JflV><5»£\ #W¥5-70531 #&*K:iB<fe£ ft 

* bV\ 317 $ t i^y- KT $ ^^ftgfemb LTlif? f ^ 

622LD. f?t'yi44;CHIMASSORB119FL 
V^ft*> 0*^^^^*-«cS:#tfc«) ;MARKLA-5 7. LA- 
IC 6 2 N LA-67, LA-6 3 (&±VN-f ft t> 77 * T - # Mb 5* 
£ttlS!) ;t;-/HS- 7 6 5, LS- 2 9 2, LS- 2 6 2 6, L 
S-1114, LS-744 CBA±^-f ttt)H*ft^t{:l) ifcifO* 

ti^yynj7y-;^ijs0f uv\ mn-Mium<D8>m&n. 

tt^-fiS5rtt5I^*l 0 OMSK** LTO. 1 ~ l OMfi£|5<7) 
20 HlT^fflt5©iJS «fc < s § L< «0 . 2~ 5 5. 
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^ N, N - V"? V o - v>>\ V }) f V /uj y 

^©^ffiffl-a-fi, mmtx»m&fc/^tf*i/ffim= i oo/i~i/i 

O O^fgfflT'fcSo ^ft/^tf^M©^^ l / i o o*tm£& 

I o omm^icMvxm^^^ i ~ i o osagp N 
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mtm<D%im*?kmirz>Wi&\z\±, (a) (b) ^iooh 

&\Z.MVX^tf*i/ffim* 1-2 0 OS^gP, $fe»C»4L<f±5~l 

$ y s ^f/l/7 5;/n^7^, N-T ^ y ^n^/Hf^ JJ 
*ffi*"!Jx-f/^©-i, ZS7^I; 2, 4, 6-M*(5?* 

^7 $ y y Tvi/) ;7^y-/K h!J7 , nt>7?y©i5^Ei7^ 
lit'D^ y y te^^ n u yif © i 5 fcas**/^ 

o o m&u^n l, o. i ~ 3 o om&n<Dfam-?hz>o 
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^S?T$^, h y y fuyi?7 ^ >\ x h 7 y ft/>5?7 ^ >\ 1, 3 

-5?r ^ J 7** is^ 2, 3 - *jt % y 7*5 >\ y ^u^i^r s; > s 

2, 4 - 5? 7 $ J s<^$ > % ^ l^^v^T ^ V % p - 7 m =. U > 

^7 5^, p, p' - \?7 =.-UlSi?7 5 Wi£©$>7 5 > ; 1, 2, 

3-M7U/p^y, h D 7 ^ y^yt'y, (2-7^;i 

f1£H<DtfV 7ju*u^#v 7?y ; #y ^-^r^r^^v^^^y T $ 

-y-7?;7*o tryu hy^h^v'^^^, n - ( 0 - 7 5 y ^ 
-y-7^7*o tr/uy f/u-y^ h >fc if©T $ ;>>7y; * 

/nfty7^ft h\ n-V^JVT >^fM Y , 4 V 7* >VT )V*f t K, 
•y*xf/l/7t h T/l-x fc h\ ^y^-^rf- — /l^, ^<yX7^ft K§0 7 
^7t Ki; y^o^y^yy, h y ^ o y is? n 

^^t^y, h y > ^-^V^ ^f-y >^<Z)^^/r hyM;7± 
yf-^x.^/u'rYy^ y f)V7°vi \?)v>r Y >\ y fvi^ y :/n tvi^ h 
>\ ^f/Ky^'f/i'^by, i;xf;^ ^y^ ^/ntf/^Fy, ^ 
^y^of/^hy, v^^vvyr h v 5 ^ y 7*f->v>r Y ^mvmwsm 

>T b vm ; 7tf;i^7t h ^ 7i? Mm* 7i? hgER^/i^ 

vpy||<y>f/K -enyii??ifyi/, 7oy|^f/i,x^ v^;y 
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ti<, ^^^r^^llg 1 0 OMi:gi$K*f U 1-10 Oa*g|5&/B£tl N 

mm, s&i&au mm, rntbtf btts. rti, £>©=§-«»] 

ffiifcsactos&fc: i ur««t« - £ b*im 

BtfiB^- y i -r^-toE-a^^a^ &e-££ 
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^; n-ZntVuHl^ F^riz-zyy^ = /i> h ]) ^ ^ *, «y y ^ % t * 

o. i~2 oiigf, »^l<iio. 5 ~ i o SagB©$&ffl## £ LV^ D 
* n-r h^y^- (GPC) J; D 
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fct>©(shodex GPC K-804; Bg5fp«I (») M) s G 

SfteR^&SflSSifrfcjgtfyjXTifeS f^^r^ h ^ (P i 1 k i n g t 
o n ) tfcSSU T^-r^y^' (Active Glass) i^ffl^fc. 

(&&m i ) 

S#$lttt<D 2 5 0 L<Dfcfo&\Z s CuBr ( 9 2 3. 3 g s 6. 4 
4m o 1 ) , Rf£:irt^Ii;/-/Hfci, 7th=F!l;i/(6 

6 71g) £Jn& x 6 5°CT- 1 5&m®WLtc 0 Zti\ZT ? !) /u&f? 1 ?- 
'M2 2. Okg), 2, 5 -^yp*7^t°yi^xf^ (19 3 1. 
2 g , 5. 36mol) , T ± h =■ h V (3000g) , h y 7 ^ y 
(44. 8mL, 214. 6mmol)^i, & Lfc 0 8 0 °C 

vmmmwLb&bs 7? y (88. ok g > zmmm^m 

TLtz B 7? y^»^/KD«T^f hyr^V (179. 2mL, 
8 5 9. 5mmol) SrigflDLfc §| # ft # 8 0 °C "Cyta # g , 1, 
7-t^i?xy ( 1 5. 8 4 7 kg), M)7^> (6 7 2. OmL, 
3. 2 1mol) &$fs;&nU *fef-8 0l^KM^a#4rfttt5 

2 5 0 L ft f C T/t^=^£*$8M<£#: 

dookg) , * f->v*s$ u^^v-y dookg) „ m^M (# 2 

k g, &?P<fb^g!!, ^a-!7-K5 0 0 SH, =^3~!7-K 700SL) 
i*/Iii^#7#ffl^Tfl 5 2 #IHftlftft# L 

«f=#l 0 Lt^7^77^n{: N Z.<DM&fc (3. 2kg), 
yi7A(74. lg),N, N-i?^^»S7 5 K (3. 2 L) 
fcttfc*. l««Tl 0 0^T*8l$fMjM#Lfc o flP»*EETTN, 
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(KB r fcitfSfeSfljfciFS* V -)A^gft7;Kt*7 
AT*^iiibfc 0 5^<7>#|g^lr^JEg*i-5 i tie «fc D***«r#fc. 

I»lf#l 0 LtA°7/^77^n[: x ^(DM-frfa (3 kg) % 
5 m ( 1 8 0 0 g, ttfilflS^B, =3ra-!7-K5 0 0 SH, 3r 3 !7 — K 
700SL) , (1. 5 L) &tt&* % ^^^^T 13 0tt 

2 LKJS&»fc£©l;£ft (1300g) N i^h^rv^ f;H: Kn 
10 V 7 ^ (58. 5mL) , tA'h^fA (17. 3mL) % & i t>* 
Oi&^Ol, 1, 3, 3-ff7^f/l'-l, 3 -S?fcT -/Pv^p 
f-^»#SrttiiA/« c eMMilttl^ikgl^te 
^^•3 0mg o lOOt, 3. 5 hto®%.fo£lttl'&, m&WKDn 

15 Pi) £#fc„ #b*ifcM£fc©&3|zj&#^SfiG P C88£ (^yxf- 
l^jfe*) K £927000, £^S#:ffifi 1 . 4 Vhofto M^fcl 

*&fc£:r5, 1. 8fat'fcofc 0 
(l^J&0iJ 2 ) 

20 mWm. fry btt%<D 2 5 0 LglSilCC u B r (1. 11kg) 
£tt&^, KJS&3&l*i£MBft Lfc„ T-fe h-h!i/U(5. Okg) 

T9 V sum??- A, (6. 6 kg) , T # V /um^^/ls (9. 5kg), 
T t V JUB.* Y ( 7 . 8 kg) 2, 5-v?7*n^7^e 

25 >ii?xf^/ (3. 09kg) kT±h~hl)^(5. Okg) (Djg^ 
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8 o o cm&x*m& zn-otzo i^igT-tii Lfc h y r $ v^*{i4 5 

gT-fcofc. KfSMtefrfe 4l*re^t 8 O^CT^JET. & » 5 
5 f>= h y ( 2 9 . 9kg), 1, (28. 4kg) , 

hyr^y(446 g ) zmMLT 6f%mmwzmrttz 0 m&m*8 o°c 

* v^^Jfoff;*-^ iifgLfc. Mfelc h^xy (120kg) 

10 - (HAYWARDl, ^ffcM?L# 1 n m) |:J:5 5aLfc„ 

*h-!7-K500SH : 1 0 Oll^f^LT 

2MSB) s ^3-7-K7 0 0 SLi»ft^:*1^10 0H 

m^m^x 2mmm *mnL s mmmmm^^f xwrnnr (mmm& 
6%) -ei 2o<c N 2mmtomw:W^fz a m&mqxD^mft* ltc 0 
15 5$:«iiu *fi#fr&mfc 0 *i^*^i s o°c-ei 2mmmm^ 
n mi±& i o t o r r «t) tsiiiati ^m-a-ft^^ b r 

h/i-^ (*fi-3*f£l 0 OMfigp^^LT 1 0 0Sg§P) % 
*a-!7-K500SH (W,ftik¥M : 1 0 OfiM^*tLT 

20 2 MS;gp) % ^rH-7-K7 0 0 SLiftft^g:I^^l OOliSli 
t»UT2li») x ty^- K7o:y-/l^iHfcBfrihjffl (I r g a n 
o x 1 0 1 0 ; ^K*-^ir y 5*^X0. 0 5 U) £M L, 
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H NMR^|fiaHJ!)fcR5, 1. 9fiT*fcofc 0 

WiWm. *S*>ry htt%<D 1 4 0 LRjS«IW£ERfS&«K:r©#S"& 

# (7 6 kg) % h^rv'^/Vt Kp*/7V (1. 9 kg) N HtjV 

(0. 94kg) % ^^0*^(01, 1, 3, 3-x 

^lkgtSltfi^iLTlOmg) Sritii^ytfo i& 

H^T, 1 0 O'C-e 2 ^FMJ&PSeSSR^ Ufco M-£feO*¥3§#&}gcJE®£-f 

SC^tci!?, v-y ^£*$8^-/i^*fi£& (i^P2) £#fc„ 

«fc ■? 1 9 0 0 0, ^^a^*fl 1 . 2X*feo7c„ 1 ^-^^Tc 19 

1. 8{@T*foo7c„ 

CuBr3. 67g (25. 6 m m o ] ) % 7t h-h!);l'4 6mL 
% 2, 5 -S^P^-T^e^^jr^^g . 5 9g (2 6. 6mmol 
) > 7 ? !) 71/^7"^^ 3 82g (2. 96mol) % 7 t V As&*?-;U 
39g (0. 4 4 m o 1 ) N M) 7 ^ y 2 . 58mL (12. 78mm 
o 1 ) % 1 , 7 -^-^ ^ 53mL (0. 43mol) SrffiV^TH 

( 3 5 0 g) V* h^isffjUt FP~>7y (1 3. 

2 5 m L, 10 7. 4 mm o 1 ) N h g&*J * =f- }V ( 3 . 9 2 mL, 

3 5. 8mmo 1 ) N *5 «fc £ & ftfe j& & ft ^ T > 5tc«Sfc: V V /U£ fc^fri" 

(7^!);^-n-7*f;v/7^y;^^f;u) *fi-^fr (H^ 
#P3) £#fc„ #b;fc;fc*S£ft:©ffc3|ZJ8#^S;f±*Sj 2 0 0 0 0, # 
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1. 2T'fcofc, 1 ft^ Sfc *) \zmAiSiltz¥®(D 

0 fc„ 

(gttftll) 

5 ^Wlf#bilfci^ (PI) 1 0 OW^SJLT, »Jf^gfe*/U 
v"7 A (SiliU raifc^C c R j , . 0 8 ju m) 15 

1 Ogfl, "STU^Jt lTi?>f h (DIDP) 6 Ogfl, T 
10 v^f KI7y.**3R* U-BSJJbtf (ffi^-ftfifcjR X/<ny6 5 O 0 J ) 

%4tV5±m (h*®! rf-y-^L s- 7 6 5 j ) , m^-mmum 

• x^-i/Jr/isf- j • <Jr $ r^jx if ^ 2 1 3 j ) 1 g&£IS 

15 £ 2» s g|#tt«-4-»Jt LXy - ( 2 — T ^ J 7^;/Pk> 

:©^!)y^tHJ5 0mm, i5 Omm, W- £ 5 . 6mm<Dg£ 
20 ^Mi^tifcH^7^-efe57^f^y^7^©±lc/7^-7^^f 
/BitrT lcM#£fflV^Ttt $ 40mm, ijig 5 ~ 6 m m , J¥£l0mm£>ji: 

25 W ^^iF^-^-K&tfS:/? ?^^/HJttt6 3t, 7k*:/ 
U — tt 1 2 O^feKl 1 8 #T?fc6„ 
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i fupio2oj ) 8 oUKfrjttzsift&mmm 1 1 mmicn&ft* 

(ili3) 

(PI) ^^x.T-a-^f!j2T^b^fcS^#: (P2) £fflWc« 

20 ^r-f-^iafp^'fbTKm^^'-y ^^x-fe5«s^A (tsto mtfy^y? 

"f-^^^-y—y 1/ Y$S (MILEX-Z) J £/BV^ 

(Hii#l5) 
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(ft) m TD-2J fcffiv^ £160! 4 i(^^^^^>t- 

Ut&M l ) 

r v g 3 o j srjaw zfyj^—zm^-f mmmit 

(Jt«0>|2) 

jg tmp- i o o o j sr/m^niu^ iti^^j i tmm^n^^^^^L 
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(HM6~10) Sr^MLfco £fc. ^-y^^$ttL 

m r^-v^h 4 5 j ) Lmmm 1 1 ^©^■c-n^fci/- 
10 ^o-y-^y/u^mo^^^iPittTk^t^ l 3 o° ©i#t'^^t$ 

i&<2#tji£:^f* Lfc. ^tS^J 6 ~ 1 0 (Dtfy * "CH*® M7Ki®#£f&-fr 
15 7*ffil:^U7^«ioMiWftSL#7 **ffi^7k$j^ 

J^TO^JSMT'tt, BU^i: l^^l© k°A^> h^(Pilkingto 

20 ®;6>b3fe£ML7c 0 ft, ^iry ^£^1f -^-<7)^y y ^^^yw 
fi£&6 3°C N Wit* 1 8 0 W/m 2 , TK^/l^^lil 20 

#£Kl 1 8#T*$>6„ 
(HIM 1 1) 

^ 2 \Z 7j\ 0 
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(mmmi 2) 
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